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Abstract 

Problem Statement: Gender differences in the effects of group learning play 
a contested role in mathematics education. Several researchers concluded 
that male students perform better on mathematics than female students. 
Whilst on the other hand, others reported that female students perform 
best under the group learning setting whereas the male students perform 
best in the conventional teaching environment. Consequently 
investigating gender differences on students' mathematics performance is 
our main focus. 

Purpose of Study: The aim of this research was to identify the male and 
female students' performance with the integration of progressive series of 
group learning on mathematics achievement in selected rural secondary 
schools in Bangladesh. The focus of this study is to examine gender- 
related differences on mathematics achievement of 9 th grade students. 

Methods: The quasi-experimental equivalent pre-post test control group 
design comprising an experimental group (n = 84) with group learning 
treatment whilst a control group (n =84) was given conventional teaching 
for duration of 15-week. The independent-sample t-test was used to 
compare the effects of group learning between experimental and control 
groups, and to examine the gender-related differences in achievement 
with group students. The MANOVA with repeated measures was 
employed to determine the main and interaction effects of group learning 
on test-time and achievement. 
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Findings and Results: The results showed a significant effect of group 
learning on mathematics achievement and a significant effect on gender- 
related differences on mathematics achievement. The findings revealed 
that the group learning students outperformed the conventional students, 
and both the male and female students in the experimental group 
improved their mathematics achievement in which the performance of 
female students were significantly better than that of male students after 
group learning treatment. 

Conclusions and Recommendations: Group learning had significant effects on 
students' mathematics achievement. Gender-related differences with the 
effects of group learning in terms of mathematics achievement was also 
significant. Overall performance of both the male and female students was 
significant while female students outperformed male students in the 
experimental group after group learning intervention. As such it can be 
concluded that group learning enhanced mathematics achievement for 
female students, whilst the male counterparts do not benefit as much as 
the female group. Thus it is important that female students be provided 
with opportunities to learn mathematics in the classroom in the group 
learning environment. Therefore, group learning may be a tool that can be 
professionally implemented to develop female students' performance in 
Bangladesh. 


Keywords: Group learning, gender differences, mathematics achievement, quasi- 
experi mental equivalent pre-post test control group design. 


Group learning is well documented as an effective pedagogy in Mathematics 
education throughout the world. Several studies also conclude that gender-related 
effect of group learning has a strong influence in mathematics learning. Recent 
studies of national trends confirm that females are as likely to enroll in mathematical 
courses and have higher GPAs as males in mathematics but do not always perform 
as well on standardized mathematical assessments (Hyde et al., 2008). A meta¬ 
analysis of several national data and independent research studies from the 1960s 
through 1980s concluded that the gender differences in mathematics achievement 
depends on several demographic characteristics such as age. Linn and Peterson 
(1985) found that females outperform males starting at a very young age, but that 
advantage disappears by age 17. During elementary and middle school, girls have 
been shown to do better at computation and there were no gender differences for 
problem solving. However at high school, males demonstrated an advantage in 
problemsolving (Hydeetal., 1990). 

Gender differences in mathematics based on specific mathematical ability reveals 
that males perform better relative to females on word problems in middle school, 
high school, and college. Higher scores among females are reported on items that 
deal with direct application of knowledge garnered from classroom instruction while 
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males score higher on items requiring visual spatial skills, problem-solving, and 
reasoning (Byrnes, 2005). 

Hal pern has shown that female students tend to perform better on verbal tasks 
while male students tend to perform better on tasks based on logic and action 
(Halpern, 1997). Other researchers have found gender differences in learning (Sax, 
2005; Steinback & Gwizdala, 1995) and mentioned that in co-educational classrooms 
female students did better in learning mathematics with more concrete objects and 
manipulatives, and male students tend to perform higher at calculations 
demonstrated with the aid of using chalkboard. The gender differences in 
mathematics achievement in group learning were recently been investigated by 
Kolawole (2007). Kolawole concluded that male students perform better on 
mathematics than female students. -Joiner (1999) reported that female students 
perform best under the group learning setting whereas the male students perform 
best in the conventional teaching environment. 

Gender differences, however, vary in many ways, and some differences affect 
how well male and female students learn and their performance in learning. Many 
studies also reveal that female students are no weaker in mathematics in comparison 
with male students, even though male students show confident in their mathematics 
abilities. Whilst gender gap in mathematics persists throughout the world, in light of 
lack of related research in Bangladesh, the researchers undertake to compare the 
performance of male and female students in mathematics in group and conventional 
learning conditions. This study was also conducted among rural students enrolled in 
grade nine, secondary schools in Bangladesh. 

According to Davidson (1990), group learning has been recognized as one of the 
effective methods in improving students' mathematics achievement. Group learning 
brings together students working together to accomplish shared goals, is an 
instructional approach in which high-ability and low-ability students work together 
to solve a problem. Group learning is an instructional method in which students are 
grouped in small learning teams and work in cooperation with each other to solve a 
common problem or to perform a task presented by the teacher (Johnson & Johnson, 
2004). There are many strategies in group learning. The researcher in this study has 
focused on Johnson and Johnson's (1994) Learning Together Model because their 
approach of developing group learning based on five basic principles is widely 
applicable in any group learning situation. Rimmerman (2004) referred to Johnson 
and Johnson's work as the modern era of group learning. This model of group 
learning which is known as Learning Together can be applied to any discipline and 
grade level was conducted progressive learning sessions in the mathematics 
classrooms. 

Mathematics achievement has always been perturbed in many countries, and this 
phenomena has prevailed for years in Bangladesh. The first major public 
examination secondary school certificate (SSC) is significant for pupils and guardians 
all over Bangladesh. The result of SSC has a great significance to success of both 

individual and communal life. The percentage of students' passing the SSC at many 
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rural secondary schools as seen in years 2000, 2001, 2003, 2004 and 2005 were found 
below twenty percent (Board of I ntermediate and Secondary Education, 2005). These 
reflect poor quality of secondary education, specifically with many of the students 
failed in mathematics. Samad (2005) reported that based on samples of Bangladesh's 
secondary students mathematics performance, there is crucial need to improve and 
reinforce students' mathematical knowledge through various ways of instructions. 
Teachers are required to be creativity and critical in their role in teaching of 
mathematics. According to Ali (1987), teachers in the secondary school context are 
familiar with traditional method of teaching. Teachers also lack the motivation to 
venture into new modes of teaching and this is largely due to lack of professional 
development training in adopting new approaches in teaching and learning 
mathematics. 

Johnson and Johnson (1994) in their study found that group learning had 
improved students' mathematics achievement of the ninth and tenth graders. Other 
studies had similar findings in different mathematics grades reported by Whicker et 
al. (1997) and Jacobs et al. (1996). Johnson et al. (1998) reviewed 168 studies 
comparing group learning to traditional styles of instruction focusing on student 
achievement to strengthen the case for using group learning in mathematics. They 
found that the use of group learning facilitated learning in an active rather than a 
passive way. They claim that group learning must be employed in mathematics 
classes if mathematics instruction is to help students think mathematically, 
understand the relationships among various mathematical facts and formulas, and 
apply mathematical knowledge. 

Effandi (2003) and Lee (1999) also mentioned from the findings of their studies 
which have been conducted in Malaysia, that group learning enhance mathematics 
performance among students and promote positive attitudes toward mathematics 
than the traditional way of teaching. The effectiveness of group learning has shown 
rapid growth in mathematics achievement and attitudes toward mathematics in 
various studies (Zakaria et al., 2010; Faizah, 1999; Ozsoy & Yildiz, 2001). As such the 
researcher implemented group learning based on Learning Together model of 
Johnson and Johnson (1994) in the rural secondary mathematics classrooms in 
Bangladesh. Specifically the objectives of this study were: 

1. To identify the effects of group learning on students' mathematics 
achievement. 

2. To examine the gender-related effects of group learning on mathematics 
achievement. 


Methods 

R esearch D esign 

To identify the effects of group learning in comparison to conventional teaching, 
the study employed a quasi-experimental "Equivalent Control Group with Pre-Post 
test" (Berg & Latin, 1994; Campbell & Stanley, 1963) design. The equivalent control 
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group refers to the elements that no characteristics between two groups had a 
different expected value. Prior to the experimental treatment, two groups should be 
similar in every respect. An initial observation (a pre-test) can confirm that the two 
groups are at least similar in terms of the dependent variables under investigation. If 
one group receives the experimental treatment, group differences can be found with 
respect to the dependent variable, and then the study comes to a conclusion that the 
post-treatment differences is the result of that treatment (Leedy & Ormrod, 2001). A 
total of 168 full-time students participated in this study. The preliminary pre-test was 
conducted on students' mathematics achievement in both control (n = 84) and 
experimental (n = 84) groups, and the results illustrated that both groups were 
equivalent in terms of students' mathematical performance prior to the treatment, 
hence they started out equal before the treatment strategy was given. 

After the pre-test, the experimental group undergone the group learning mode 
whilst the control group, undergone the conventional mode of learning. The group 
learning and the conventional teaching were conducted by the same teachers in one 
academic session for the duration of 15 weeks of classroom teaching. Post-test of 
students' mathematics achievement was administered to both experimental and 
control groups. Table 1 shows a graphic form of the quasi-experimental design. Oi 
represents the pre-test while the post-test is represented as O 2 for the experimental 
and control groups respectively. The group learning treatment is represented asX. 

Table 1 

Pre-Post Test Control Group Des/gn 

Group Pre-Test Treatment Post-Test 


Experimental Oi X 0 2 

(n =84) 

Control Oi - 0 2 

(n =84) 


Sample 

The sample consists of grade nine students of selected rural secondary schools in 
Natore, Bangladesh. Prior to conducting this study, the researcher obtained 
permission from the District Education Officer of Bangladesh Government. The 
samples were selected from thefour rural secondary schools namely, Mashinda High 
School, Kachugari Fakir Bari High School, Poal Shura Patpara High School, and 
Sreepur Adarsha Girls' High School. A total of 168 full-time students from four 
secondary schools constituted the sample. Each experimental school comprised two 
sections in which Section-1 was represented as the experi mental group whileSection- 
11 represented the control group. The selection of mathematics classrooms was upon 
d i recti ves of the H ead masters of the experi mental school s. 
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Instrumentation 

The major instrument used in this study was the students' mathematics 
achievement test. A copy of a 20-item students' Mathematics Achievement Test 
(MAT) instrument is included in Appendix A. 

Pilot Study 

A pilot study was conducted prior to the actual study in order to test the 
reliability of the instrument. The instrument was pilot tested with a sample 
comprising 40 secondary students from Krishi Karigari ML High School in Natore. 
Krishi Karigari ML High School was selected by the District Education Officer of 
Bangladesh Government for the pilot study in which Section-1 and Section-11 were 
represented as the experi mental and control groups respectively. 

Each small group consisted of four students with low and high-ability in the 
experimental group. Both the experi mental and control groups were guided by the 
same teacher who had more than twelve years of teaching experience in 
mathematics. Both the experimental and control groups had undergone mathematics 
instructions for fifty five minutes each for four weeks. All the students in the pilot 
test were administered pre-test and post-test. This ensures the reliability of the 
instrument in Bangladesh context. The researcher also assessed the suitability of 
group learning lesson plans used for the experi mental group. 

Content validity of the Mathematics Achievement Test (MAT) was determined 
through the consensus of the experts in the relevant field. The instrument in this 
study was content validated by the District Education Officer of Bangladesh 
Government; a Professor of IER, University of Dhaka; an Associate Professor of 
mathematics and Ex-Controller of Examination, BISE, Rajshahi; a professor and Ex- 
School Inspector of BISE, Rajshahi; and finally approved by an expert in mathematics 
education, Faculty of Education, Universiti Kebangsaan Malaysia. 

Group Learning Implementation 

The mathematics teachers who were assigned to implement group learning in 
this study were properly trained about mathematics teaching within group learning 
setting, about selecting groups and assigning group members. The selected four 
mathematics teachers who were trained on group learning were given seven-day 
training on group learning prior to the experiment. At the beginning of experiment, 
pre-test of students' mathematics achievement was administered and the students 
were informed that they would be exposed to group learning for 15 weeks. The 
teachers in the experimental group discussed the Learning Together Model and the 
process of applying this model to improve mathematics achievement ensuring 
students to work cooperatively within the group learning environment. The teachers 
explained about the importance of using Learning Together model in the 
mathematics classrooms. The Learning Together Model is a group learning strategy 
developed by Johnson and Johnson (1994) to improve students' academic 
achievement. Learning Together Model consists of five basic elements such as 
positive interdependence, individual accountability, face to face promotive 
interaction, interpersonal and small-group skills, and group processing. According to 
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Johnson and Johnson (1994), for the successful implementation of group learning in 
the mathematics classrooms the five elements are essential: 1. Positive 
interdependence - all members in a group cannot succeed unless everyone succeeds; 
2. Individual accountability - everyone is responsible toward contribution of sharing 
his/ her part in the group; 3. Face-to-face promotive interaction - group members 
should play their role by praising, supporting, encouraging each other to reach a 
common goal; 4. Interpersonal and small-group skills - group members should be 
aware of decision making skills, group management, and trust building in case of 
any conflict for the benefit of greater success; 5. Group processing - group members 
should know the supportive action. Every group member should acknowledge each 
other's effort in the group work to achieve a shared group goal. 

After the discussion on Learning Together Model, students were assigned into 
groups based on their ability. They were divided into high and low-abilities based on 
their pre-test scores in MAT. The median of the scores was the criterion of assigning 
students to the groups. Scores above the median were labeled as high-ability and 
below the median were labeled as low-ability. Each group was formed by randomly 
choosing two high-ability students and two low-ability students. Students were 
encouraged to share their knowledge among one another and solve the assigned 
mathematical problem in groups. The teacher paid little attention to the functioning 
of groups and the quality of its work. When the students faced difficulties during 
solving the problems, they asked for the teacher's help. So the teachers intervened 
when needed to help groups to solve their problems. The same teachers in the 
traditional classrooms teach in the usual manner. After both treatments, students 
weretest using theMAT (post-test) in the last mathematics session of the experi ment. 

Data Collection 

The study was conducted in one academic session for the duration of 15 weeks. 
In the beginning, the students in both the experimental and control groups took the 
MAT (as a pre-test) to assess their mathematics achievement. At the end of 15-week 
session, the MAT (as post-test) was given to the students in order to measure 
differences in mathematics achievement after the given treatment. 

D ata A nalysis 

Descriptive and inferential statistics were used to analyze the tests scores. 
Descriptive statistics such as mean and standard deviation were used to summarize 
the demographic information of the subjects. Inferential statistics were conducted to 
test the hypotheses. The specific inferential statistics used included independent- 
sample t-testand MANOVA with repeated measures. 


Results 

The study was conducted on a sample of 168 students who were selected from four 
secondary schools. They were then assigned as control and experimental groups: 84 
students for experimental group and the other 84 students for conventional group. 

The respondents' background was obtained from demographic data of students' 
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mathematics achievement test instrument (Appendix A). Table 2 illustrates the 
frequencies and percentages of respondents according to gender. 

The respondents in the experimental group consisted of 84 students of which, 40 
(47.62%) male and 44 (52.38%) female students. As for the control group, there were 
43 (51.2%) male and 41 (48.8%) female students. Altogether, there were 83 (49.4%) 
male and 85 (50.6%) female students that made up the total number of student 
sample (168) for this study. 


Table 2 

Distribution of Respondents According to Groups and Gender 


Gender 

Experimental Group 

No. % 

Control Group 

No. % 

Male 

40 

47.62 

43 

51.2 

Female 

44 

52.38 

41 

48.8 

Total 

84 

100 

84 

100 


Mathematics achievement, for this study, is the outcome which was acquired by 
the students after the learning process. In this study, mathematics learning has been 
measured through the mathematics achievement test instrument (MAT). Results of 
this study are presented based on the objectives stated earlier. The effects of group 
learning on mathematics achievement along with gender differences are reported. 

T o Identify the Effects of Group Learning on Students' Mathematics Achievement 

To identify the effects of group learning on mathematics achievement, pre and 
post test mean scores of students in experimental and control groups were analyzed 
using independent-sample t-test. As pre-test mean scores of experimental and 
control groups are depicted inTable3, the results indicate that the mean score for the 
experimental group was 25.26 (SD =3.70) and that of control group was 25.38 (SD = 
3.60). The difference between mathematics achievement pre-test mean scores of two 
groups [t (166) = -0.21, p > 0.05] is not significant at 0.05 alpha level. This suggests 
that performance of both groups were equivalent at the start of this study. 


Table 3 

Independent-SampleT-Test Comparing M eansofM athematics A chievement Pre-Test Scores 
Between Experimental and Control Groups 


Group 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Experimental Group 

84 

25.26 

3.70 

-0.21 

166 

0.83 

Control Group 

84 

25.38 

3.60 
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Table 4 shows the experimental group scored post-test mean of 47.35 (SD = 2.64) 
which is higher than the control group with post-test mean score of 34.97 (SD = 1.99). 
Thedifference between these two post-test means was significant [t (166) =34.25, p < 
0.05] in favor of the experimental group which revealed that the performance of 
experimental group was significantly better than control group. 


Table 4 

Independent-SampleT-TestComparing M eans ofM athematics A chievement Post-Test 
Scores Between Experimental and Control Groups 


Group 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Experimental Group 

84 

47.35 

2.64 

34.25 

166 

0.00 

Control Group 

84 

34.97 

1.99 





Findings on mathematics achievement indicated that the treatment strategy of 
group learning had significant effects on students' mathematics achievement. Prior to 
the treatment, both the experimental and control groups were similar in their 
performance indicating a low overall scores on the MAT. After the treatment, 
experimental group students showed significant improvement in their mathematics 
achievement in comparison to control group students. The results suggests that the 
increase of the students' mathematics achievement during post-test mean scores for 
the experimental group was due to the significant effects of group learning 
treatment. On the other hand, the control group showed minimum changes in the 
students' mathematics achievement post-test mean scores. 

The effects of group learning on mathematics achievement based on repeated measures of 
test performance over the 15 weeks of intervention period 

The multivariate analysis of variance (MANOVA) with repeated measures was 
used to examine the main effect of group learning and different test-time as well as 
the interaction between them. The multivariate analysis of variance illustrated main 
and interaction effects on the variable identified at the 0.05 level of significance. Table 
5 presents the overal I multivariate test results. 
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Table 5 

M A NOV A With Repeated M easures (M ain and Interaction Effects of Group Learning and 
Test-Time) 


Effect 


Value 

F 

Hypothesis 

df 

Error 

df 

Sig. 

Partial 

Eta 

Squared 

Observed 

Power 

Testtime 

Wliks' 

0.065 

2373.307 

1.000 

166.000 

0.000 

0.935 

1.000 


Lambda 








Testtime* 

Wliks' 

0.310 

369.802 

1.000 

166.000 

0.000 

0.690 

1.000 

Method 

Lambda 









The multivariate test indicates a significant main effect of time, Wilks' Lambda = 
0.065, F = (1, 166) = 2373.307, p = 0.000, q 2 =0.935; and a significant interaction effect 
of group learning by time, Wilks' Lambda = 0.310, F (1,166) = 369.802, p = 0.000, r| 2 = 
0.690. Observed power for all factors was 1.000. There was a difference in the 
students' mathematics performance before and after exposure to group learning as 
measured and indicated by the pre-test and post-test scores of students' mathematics 
achievement test. The MAN OVA with repeated measures indicated that there was an 
interaction between group learning and test-time. The multivariate test shows a 
significant main effect of time in affecting the students' mathematics achievement 
test scores and the interaction effect of group learning by time were also significant 
at 0.05 alpha level. Thus these findings imply that group learning intervention had 
significant impact in improving students' mathematics performance. 

T o Examine the G ender-reiated E ffects of Group L earning on M athematics A chievement 

To examine the gender-related effects of group learning on mathematics 
achievement, pre and post test mean scores of male and female students in the 
experimental group were also analyzed using independent-sample t-test. Table 6 
shows the pre-test mean scores for experimental group male students was 25.31 (SD 
= 4.01) and that of female students was 25.22 (SD = 3.44). The results reveal that the 
difference between pre-test mean scores of male and female students [t (82) = 0.10, p 
> 0.05] is not significant at 0.05 alpha level. This suggests that the performance of 
both male and female students in the experimental group were equivalent at the 
beginning of thisstudy. 
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Table 6 

Independent-Sample T -T est Comparing M eans of Students' Mathematics Achievement Pre- 
Test Scores Between M aleand Female Students in The Experimental Group 


Gender 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Male 

40 

25.31 

4.01 

0.10 

82 

0.91 

Female 

44 

25.22 

3.44 





As depicted in Table 7, the difference of the mean on mathematics achievement 
post-test score of experimental group malestudents was 46.68 (SD = 2.79) and that of 
the female students was 47.95 (SD =2.36) was found to be significant [t (82) =-2.24, p 
< 0.05] in favor of the experimental female students. These findings show that the 
female students had significantly higher mathematics achievement scores than their 
male counterparts in the group learning treatment. 


Table 7 

Independent-Sample T-TestC omparing M eans of Students' Mathematics Achievement Post- 
Test Scores Between M aleand Female Students in The Experimental Group 


Gender 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Male 

40 

46.68 

2.79 

-2.24 

82 

0.02 

Female 

44 

47.95 

2.36 





Findings on gender differences indicated that group learning had significant 
effects on male and female students' performance after undergoing group learning 
treatment. The findings indicated that both male and female students showed 
significant improvement in their mathematics achievement in which female students 
significantly have done better than malestudents. 

The effects of group learning on mathematics achievement between male students in the 
experimental and control groups 

To determine the effects of group learning on mathematics achievement between 
male students in the experimental and control groups, an analysis of male students' 
pre and post test mean scores was conducted. Table 8 shows the pre-test mean scores 
for experimental male students was 25.31 (SD =4.01) and that of conventional male 
students was 24.36 (SD = 3.53). The results reveal that the difference between pre-test 
mean scores of male students in the experimental and control groups [t (81) = 1.14, p 
> 0.05] is not significant at 0.05 alpha level. This suggests that the performance of 
malestudents in both groups wereequivalent at the beginning of this study. 
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Table 8 

Independent-Sample T-T est Comparing M eans of Students' Mathematics Achievement Pre- 
Test Scores Between M ale Students in The Experimental and Control Groups 


Gender 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Experimental male 

40 

25.31 

4.01 

1.14 

81 

0.25 

Conventional male 

43 

24.36 

3.53 





As shown in Table 9, the experimental male students scored post-test mean of 
46.68 (SD = 2.79) which is higher than the conventional male students with post-test 
mean score of 34.59 (SD = 2.24). The difference between these two post-test means 
was significant t [(74.82) = 21.63, p < 0.05] in favor of the male students in 
experimental group which revealed that the performance of male students in 
experimental group was significantly better than the male students in control group. 


Table 9 

Independent-Sample T-TestC omparing M eans of Students' Mathematics Achievement Post- 
Test Scores Between M ale Students in The Experimental and Control Groups 


Gender 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Experimental male 

40 

46.68 

2.79 

21.63 

74.82 

0.00 

Conventional male 

43 

34.59 

2.24 





The effects of group learning on mathematics achievement between female students in the 
experimental and control groups 

To determine the effects of group learning on mathematics achievement between 
female students in the experimental and control groups, an analysis of female 
students' pre and post test mean scores was also conducted. Table 10 shows the pre¬ 
test mean scores for experimental female students was 25.22 (SD = 3.44) and that of 
conventional female students was 26.46 (SD =3.40). The results reveal that there is no 
significant difference between pre-test mean scores of female students in the 
experimental and control groups [t (83) = -1.66, p > 0.05].This suggests that 
performance of female students in both groups were equivalent at the start of this 
study. 
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Table 10 

Independent-Sample T-Test Comparing M eans of Students' Mathematics Achievement Pre- 

Test Scores Between Female Students in The Experimental and Control Groups 

Gender n Mean SD t df Sig(2- 

tailed) 


Experimental female 44 25.22 3.44 -1.66 83 0.10 


Conventional female 41 26.46 3.43 


As described in Table 11, the experimental female students scored a mean of 
47.95 (SD = 2.36) which is higher than the conventional female students with post¬ 
test mean score of 35.37 (SD = 1.64). The difference between these two post-test 
means was significant [t (76.71) = 28.68, p < 0.05] in favor of the female students in 
experimental group which revealed that the performance of female students in 
experimental group was significantly better than female students in control group. 
Hence these suggest that the group learning treatment showed positive impact in 
improving female students' mathematics achievement. 

In addition, Table 9 shows that experimental male students outperformed the 
conventional malestudents, and Table 11 indicates that experimental female students 
outdone the conventional female students. It was found that both experimental male 
and female students showed significant improvement in their mathematics 
performancein comparison to conventional maleand female students. On thewhole, 
Table7 reveals that the experimental female students outperformed the experi mental 
malestudents after group learning implementation. 


Table 11 

Independent-Sample T-T est Comparing M eans of Students' Mathematics Achievement Post- 
Test Scores Between Female Students in The Experi mental and Control Groups 


Gender 

n 

Mean 

SD 

t 

df 

Sig(2- 

tailed) 

Experimental female 

44 

47.95 

2.36 

28.68 

76.71 

0.00 

Conventional female 

41 

35.37 

1.64 





Results presented above suggest that there is significant effect of group learning 
on mathematics achievement, hence, a significant effect on gender-related differences 
in mathematics achievement. The results showed that the experimental students 
significantly improved their mathematics achievement in comparison to 
conventional students. The findings indicated that both the maleand female students 
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enhanced their mathematical performance in which the performance of female 
students was significantly better than that of male students in the experimental 
group after group learning intervention. 

For group learning effects, the post-test results of experimental and control 
groups in students' mathematics achievement showed remarkable differences. 
Experimental students significantly outperformed conventional students in learning 
mathematics. The findings of this study, therefore, are consistent with the results of 
similar studies, as shown by the studies of Johnson and Johnson (1994), Whicker et 
al. (1997) and Jacobs et al. (1996). The findings of this study are also consistent with 
studies by Effandi (2003), Lee (1999), Faizah (1999), Ozsoy and Yildiz (2004) and 
Zakaria et al. (2010). Zakaria et al. in their study concluded that student-centered 
approaches such as group leaning improved mathematics achievement, and teachers 
in schools who teach mathematics need to be aware of the benefits and importance of 
group learning and thus changing the practice of teacher-centered teaching method 
to student-centered teaching method. Findings of our study however, are in contrast 
to the findings by Mwerindeand Ebert(1995). Mwerindeand Ebert found that their 
conventional group did better than the experimental group. Baseline assessments 
showed that the experimental group is more mathematically experienced but the 
conventional group achieved higher grades. However, the composition of 
cooperative groups in the experimental group was not properly structured; hence 
this may lead contradictory results where students from the control group scored 
higher grades. 

With regards to gender-related differences, the findings revealed that the female 
students outperformed the male students in the experimental group after group 
learning treatment. It was found that female students benefit more than male 
students from group learning and group learning is more effective for female 
students in comparison to male students. This finding is consistent with research by 
Joiner (1999) while it is in contrast to the findings by Kolawole (2007) who found 
malestudents performed better than female students in group learning. 

Conclusions and Recommendations 

In this research study, group learning had significant effects on students' 

mathematics achievement, and gender-related differences in the effects of group 
learning in terms of mathematics achievement was also significant. At the pre¬ 
treatment stage, both the experimental and conventional groups had low overall 
scores of students' mathematics achievement. The performance of both experi mental 
and conventional groups was equivalent prior to the implementation of group 
learning. After the treatment, the experi mental group showed improvement in their 
mathematics achievement as evidence, based on the increase in students' 
mathematical performance in the post-test. The results suggested that the increase of 
students' mathematical performance in the experimental group was due to the 
significant effects of group learning treatment. 

Additional supportive findings also revealed that the students in the 
experimental group found their mathematics class to be more interesting after group 
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learning intervention and that they learned how to work cooperatively to achieve 
shared group goals. The data generated from the interview illustrated that the 
teachers were very positive with their comments toward the implementation of 
group learning in the mathematics classrooms. With group learning, students who 
were initially shy and quiet eventually gained confidence to speak and improve their 
confidence in mathematics class. The comments highlighted from the interview 
sessions showed that the introduction of group learning in the mathematics 
classrooms encouraged students to be motivated and had more ideas to discuss with 
their group members. 

The findings also disclosed that overall performance of both the male and 
female students was significant while the female students outperformed the male 
students on mathematics achievement in thegroup learning mode. Assuch it can be 
concluded that group learning can make a significant difference in achievement for 

female students without negatively affecting male students' performance. 

Since the findings of this study have shown a great improvement in students' 
mathematics achievement and the teachers' perceptions on the implementation of 
group learning are positive, therefore, the impli cations for this study are: 

i. Group learning can successfully be used in secondary school 

context in Bangladesh with the aim to enhance students' 

mathematics achievement, 

ii. Si nee the overall performance of both the male and female students 
was significant whi lefemale students outdone male students in the 
experimental group, group learning should be further use 
especially for the female students. Therefore, group learning may 
beatool that can be professionally implemented to improvefemale 
students' performance in secondary schools in Bangladesh. 

iii. Education authorities in Bangladesh should encourage secondary 
teachers to use group learning and teacher education institutions 
to make it part of their training curriculum content. 

It is hoped that the results of this study would be significant to students, teachers, 
educators and policy makers in education. The research findings can offer an 
understanding of the strengths of the implementation of group learning approach 
from the view point of practicing teachers and students. Since the teachers and 
students are directly involved in the situation, they are the most appropriate persons 
to offer insights into the matter. 

For educators, they can evaluate mathematics teaching methods that are suitable 
with students. Teachers may apply group learning in their teaching instruction in 
order to enhance students' performance in mathematics. This study can become an 
inspiration for teachers to motivate students to succeed in mathematics teaching 
strategies in secondary schools. For policy makers, it is hoped that this study can 
become their source of information with regard to new approach in teaching 
mathematics. Taking consideration into the findings of this study, they can also help 
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the education authorities to achieve the nation's goals and objectives in improving 

quality of mathematics education. 

The findings of this study would also contribute some guidelines on prevailing 
mathematics teaching and learning strategies of secondary mathematics that will be 
beneficial for students, teachers, educators and policy makers including educational 
sector in Bangladesh. The findings of this study may assist policy makers and 
teachers to identify appropriate measures that could promote group learning in 
mathematics classrooms. Thisstudy may encourage future studies to examineclosely 
the positive effects of group learning on students' mathematical performance and to 
develop a more adequate explanation of the effects of group learning. 

Based on the conclusion, it is recommended that further comparative studies be 
undertaken not only on gender differences, but also between rural and urban 
learners, between different types of schools such as government and non¬ 
government schools. The present study was delimited to the area of mathematics 
learning only. Further study could be conducted for teaching and learning of 
English, Bangla, Physics, History, Geography and any other educational 
perspectives. 
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APPENDIXA 

MATHEMATICS ACHIEVEM ENT TEST (MAT) 

Part A: D emography 

Please tick (V) the relevant responses: 

i. Gender ii. Roll No. 

_Male 

_Female 

PartB:MathematicsQuestions Full Marks:50 

1 i— ,1 

1. Ifx + — = i/3, prove that x H—- = 0 

x x 

2. Analyzethefollowing: 

x 2 — (a + — )x + l 
a 


3. Prove that 

(Osin 2 0 + cos 2 6 - 1 

(. ii)cos30 = 4cos 3 6>-3cos6>, if 9 = 30° 


4. Provethefollowing: 

If a+b = J 3 and a -b 



prove that 


8ab{ci 


+ b 2 



5. Analyzethefollowing: 

(Ox 2 +3 x- a 2 - a+ 2 
(. ii)a 3 +Zr 3 

6. (0 ABC isa triangle, provethatAB +BC >AC 
(ii) Construct a centre to a given circle. 
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7. Provethefollowing: 

(if) If a + b = c, prove that a 3 +b 3 + 3 abc = c 3 
(if) If x + y + z = 0, prove that x 3 + j 3 + z 3 = 3 xyz 


8. Analyze the foil owing: 

(i) ab + a - b -1 

(ii) a 4 + 4 


9. Find the common factor: 

a 2 - b 2 - c 2 - 2be, b 2 - c 2 - a 2 - 2ca, c 2 —a 2 —b 2 —2ab 


10. Provethefollowing: 

If p = 3 + —, provethat p 4 = 119- j 

P P 


11. Analyzethefollowing: 

a 3 -9 b 3 + (a+ b) 2 


12. Provethefollowing: 

If a + b = m,a 2 +b 2 =n,a 3 +b 3 = p 2 , provethat m 3 +2p 3 =3mn 


13. Analyzethefollowing: 

(0 a 2 -b 2 

(ii)x 4 + 21 x 
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14. (?') If sinO + cosO = a and secO + cos ec6 = b, prove that 
b(a 2 - 1 ) = 2 a 

(ii) Prove that cos 2 30° — sin 2 30° = cos60° 

15. Calculate the following: 

0> 3 - b 3 

(ii)(a + b) 2 -( a-b ) 2 

16. (/) ABC is a triangle, prove that ZA + Z.B + ZC = 180° 

07) Construct a square equal in area which area is given. 


17. Simplifythefollowing: 

(4x + ly - 3z) 2 + 2(4x + 7 v - 3z)(7y - 4x + 3z) + (7 v - 4x + 3z) 2 


18. Show that 


f x + y 2 ' 




^x-y^ 


V ^ ) 


f 2 . 2 A 

x + y 


\ ^ J 


f 2 2 A 

x -y 


\ ^ J 


19. Analyze the foil owing: 
0) V2 x + 2x 2 
00 2x 2 -8v 2 




Source: Kalimullah, 1996; Nurunnabi and Kuddus, 1996. 



